Detection of lipopolysaccharide induced inflammatory responses in RAW264.7 macrophages using atomic force microscope.
In recent years, LPS activated RAW264.7 cells are widely used as an in vitro inflammatory model for the screen of effective anti-inflammation drugs and the investigation of exact anti-inflammation mechanism of these drugs. But up to now, there are few data about the effect of LPS on the morphology, especially on the membrane ultrastructure and bio-mechanical properties of RAW264.7 macrophages. In this work, the topographical and biophysical changes of RAW264.7 macrophages upon LPS stimulation are detected by high resolution atomic force microscopy (AFM). The AFM results suggested that LPS activated RAW264.7 macrophages changed to be much bigger than control cells with some holes emerged on cell surface. The size of membrane protein clusters and the roughness of membrane significantly increased after LPS exposure. In addition, the AFM force measurement results demonstrated that LPS stimulation increased the adhesion force of RAW264.7 macrophages, and also increased the stiffness of RAW264.7 macrophages, which were attributed to the re-distribution of intracellular F-actin structures induced by LPS. These findings suggested that LPS stimulation could also induce the pathophysiological changes of RAW264.7 macrophages, which would benefit our understanding of the inflammatory processes in macrophages upon pathogen stimulation at nano-scale.